What Can Brain Science Tell Us About
the Influences of the Environment on
Children’s Healthy Development?
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Risk Factors for Adult Heart Disease are
Embedded in Adverse Childhood Experiences
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Neglect is the most common form of child maltreatment

Epidemiologists argue that the actual incidence of
child neglect is ten times the number of
substantiated cases.

In Wisconsin last year, 77% of substantiated allegations for
infants (less than 1 year) were neglect allegations.
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Biological Embedding

How experience gets under the skin and alters
human development in ways that influence
health, well-being, learning, and behavior

throughout life.
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The frontal lobe is the brain’s “executive.”

It contains the neurons associated with
reward, attention, short-term memory,
planning, behavioral control, and motivation.



Early stress ->
Poor connectivity in PFC -

Lower cognitive performance
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Persistent Stress Changes Brain Architecture
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Development of the HPA axis is dependent
on children’s early life experiences

Short bursts are good,;
chronic exposure is bad
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Urinary Oxytocin, pg/mg creatinine
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Epigenetics

Alterations to the DNA, other than
changes to the genes themselves, that
change normal gene expression



* Environmental chemicals
* Drugs/Pharmaceuticals

* Aging

EPIGENETIC MECHANISMS
are affected by these factors and processes:

* Development (in utero, chidhood)

- DNA methylation

~ Methyl group (an epigenetic factor found
| in some dietary sources) can tag DNA
and activate Or repress genes.

HEALTH ENDPOINTS
* Cancer

* Autoimmune disease

* Mental disorders

* Diabetes

EPIGENETIC
‘ FACTOR

Histones are proteins around which
DNA can wind for compaction and
gene regulation.

GENE

HISTONE TAIL

DNA inaccessible, gene inactive

HISTONE TAIL

DNA accessible, gene active

Histone modification

The binding of epigenetic factors to histone “talls”
alters the extent to which DNA is wrapped around
histones and the avallability of genes in the DNA
to be activated.



Methylation status of promotor region of
glucocortlcmd receptor (GR) NR3C1 Gene
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'Region of the gene identified in Region of the gene found to be
‘rodents as responsive to: responsive to parental care in
_parentalcare. human children.

Romens, Svensom & Pollak (2016), Child Development



Warning:
Translation across species is
important but difficult!




Herpes Simplex Virus '
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Frontal Gray Matter Qg’
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Hanson, et al. (2013) Family Poverty Affects the Rate of Human Infant Brain Growth. PLoS
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Indirect Effect -1.09
Total Effect -6.74

Ratio 16%

Indirect Effect -1.44
Total Effect -6.76

Ratio 21%

Indirect Effect -0.404
Total Effect -6.774

Ratio 6%



Greater Cortical Thickness With Higher SES
(Paid Lunch > Free/Reduced Lunch)

Greater cortical thickness correlated with
better statewide standardized test scores

Mackey et al., Psychological Science, 2015



Hippocampus Volume
(controlling for total gray matter, age, and gender)
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Three Levels of Stress

Positive Stress

Brief increases 1n heart rate,
Mmild elevations In stress hormone levels
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Prolonged activation of stress response
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